Mali is a Sahelian country with a large climatic contrast from North to South. The current climatic and production evolutionary study is focused on the six major agro-climatic cereal production zones ranging from Kayes (400 mm) to Sikasso (>1000 mm) of rainfalls. Climatic data are rainfall records, daily maximum and minimum temperatures from 60 years of the six major synoptic weather observation stations. Data were analyzed on comparing average decades of the two normal periods of 30 years (1951-1980) and (1981-2010). Annual agronomic production data for millet, sorghum, maize and rice are derived from Mali's agricultural statistics base from 1984 to 2013. Main climatic results analyses indicate that climate change resulted in a decrease of 100 mm isohyets between the 2 periods of 30 years. The structure of the rainy season was little changed between these two periods since the average start of the season was delayed by 6 days and the average end date of the season became earlier by 4 days. Maximum temperatures increased significantly from + 0.44°C to + 1.53°C and minimum temperatures significantly increased from + 1.05°C to + 1.93°C in varying way depending on the sites. Statistics of major agronomic food crop production in Mali from 1984 to 2013 indicate an average increase of 985 to 4492 thousand tones, or 22% increase per year. There is a positive upward in saw tooth trend in Malian production from 1984 to 2013. This positive trend is the result of a combination of agricultural extension, agronomic research application and the management of small farmer holder in the Sahel. This evolution needs better study for drawing necessary right conclusions.
Introduction
Mali is one of the largest countries in West Africa. It is a landlocked and located between 10 and 25 degrees north latitude. Its population, which was 7,620,000 in 1987, increased to 17,467,108 million in 2016. This population accounts for more than 80% of the agricultural sector. Considered as West Africa breadbasket, Mali is divided into four climatic zones along the north-south gradient:
-The Saharan climate in the north, occupies 2/3 of the country, with rainfall ranging from 50 to 250 mm per year. Windy alluvial floodplains and sand dunes cover the landscape. Clay soils are more or less sodic and sterile (Bertrand & Gigou, 2000) .
-The Sahelian climate extends from the Atlantic coast of West Africa to Sudan and is limited by isohyets 100 mm in the north and 600 mm in south, of annual rainfalls (De Vries, F.W.T. & Djiteye, 1982) . In Mali, the isohyet 500-600 mm; Sotuba (12.32° N latitude, 7 .57° W longitude, altitude 320 m), located near the capital Bamako in isohyet 800-900 mm; Koutiala (12.24° N latitude, 5 .28° W longitude, altitude 334 m), the former cotton basin in Mali located in isohyet 800-900 mm; Sikasso (11.21° N latitude, 5.14° W longitude, altitude 271 m) located in isohyet 900-1000 mm; Bougouni (12.25° N latitude, 7 .3°C O longitude, altitude 350 m) located in isohyet 1000-1200 mm Table 1 .
Agronomic Data
Food crops production data are from the "Cellule de Planification et de la Statistique (CPS) " from the malian ministry of agriculture. Linear regression of cereal production against time was established on the average annual production of the 6 sites studied from 1984 to 2013.
Climate data were performed for each 30 years period on averages monthly ten days using XLS, Statgraphics and SigmaPlot software. Table 1 gives sites and the two periods (1951-1980 and 1981-2010) trends for the beginning, the end of the season and total average rainfalls.
Results Discussion

Potential Evolution Analysis of the Wet Season
-For Nioro du Sahel synoptic station, the average total rainfall went from 573 to 459 mm, corresponding to a 114 mm reduction in 30 years; which is statistically significant at the 5% level (Table 1 ). The average rainy season duration went from 63 to 53 days during the same period, resulting in 10 days of rain reduction per season in the rainy season potential; which is statistically significant at the 5% level.
-For Sé gou synoptic station (Table 1) , the average rainfall went from 710.2 to 614.7 mm while the length of the season decreased from 94 to 89 days; which is not statistically significant with 5 days reduction.
-For Sotuba (Bamako) synoptic station, the average rainfall decreased from 1010 mm to 883 mm, a loss of 127 mm of rainfall. The decrease in total rainfall was statistically significant, whereas the rainy season duration was not and decreased from 127 to 124 days (Table 1) or 3 days reduction.
-For Koutiala synoptic station, the average rainfall was reduced from 994 to 853 mm which is statistically significant. The duration of the season also decreased from 137 to 121 days and is statistically significant (Table  1) with 16 days reduction.
-For Sikasso synoptic station, the average rainfall was reduced from 1239 to 1090 mm, which is statistically significant. The duration of the season also decreased from 160 to 147 days and is statistically significant (Table  1) with 13 days reduction.
-For Bougouni synoptic station, the average rainfall was reduced from 1206 to 1111 mm which is statistically significant. The duration of the season also decreased from 161 to 150 days and is statistically significant (Table  1) with 11 days reduction. Table 1 . Declining rainfall and seasonal structure periods and 
Sites Maximum and Minimum Temperatures Evolution Analysis
Over the two periods, TX, TN have evolved as follows:
-In Nioro du Sahel, the maximum temperature evolved from 1951 to 1980 to 40.03°C and from 1981 to 2010 to 40.42°C with a difference of 0.53°C between the two normal on average over all decades. Differences are statistically significant (Figure 1 -a, Table 2 ; 3). The minimum temperature for the same periods evolved from 20.71 to 21.53°C with a statistical difference of 0.82°C between the two normal.
-In Sé gou, for the same period, the maximum temperature evolved from 34.59 to 36.16°C , a difference of 1.57°C which is statistically significant. The minimum temperature ranged from 21.21 to 22.7°C with a difference of 1.49°C . This is highly significant (Figure 1 -b, Table 4 ; 5).
-For Sotuba (Bamako), the maximum temperature varied from 34.41 to 34.85°C , an increase of 0.44°C which is statistically significant. The minimum ranged from 19.82 to 20.87°C , an increase of 1.05°C which is highly significant (Figure 1 -c, Table 6 ; 7).
-In Koutiala, the maximum varied from 34.11 to 34.3°C , a difference of 0.19°C which is not statistically significant. The minimum ranged from 19.75 to 21.68°C , a difference of 1.93°C , which is highly significant (Figure 2 -d, Table 8 ; 9) and the highest of all sites.
-Sikasso shows a variation of its maximum temperature from 33.62 to 33.9°C , a difference of 0.28°C which is significant. Minimum temperature varied from 20.12 to 21.37°C , an increase of 1.25°C which is highly significant (Figure 2 -e, Table 10 ; 11).
-At Bougouni, the maximum temperature ranged from 33.51 to 34.36°C , an increase of 0.85°C , which is statistically significant. The minimum temperature varied from 20.53 to 21.21°C , an increase of 0.68°C , which is statistically significant (Figure 2 -f, Table 12 ; 13). Temperature   12   14   16   18   20   22   24   26   28   30   32   34   36   38   40   42   44 1951 -1980 TN 1981 -2010 TN 1951 -1980 TX 1981 -2010 1951 -1980 TX 1981 -2010 TX 1951 -1980 TN 1981 -2010 e ) Sikasso Temperature 
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Discussion and Interpretation
Seasonal structure data from studied sites in Mali (Table 1) indicate an average delay in rainy season onset date with varying extent from one site to another: an average delay of 7 days in Nioro du Sahel, 9 days in Koutiala and Sikasso and 5 days in Bougouni. The end of the season is less variable. These results are consistent with those of (Kouressy, Dingkuhn, Vaksmann & Heinemann, 2008) and correspond to an average retreat of isohyets of 100 mm per site. It is noted that the seasonal structure of Sé gou region was statistically less disturbed compared to those of the other sites during the last 30 years. In general, there is a widespread drying tendency over time and space along the north-south latitudinal gradient in Mali. Rainfalls decreased from the 1970s (Bates, Z. W. K., S. Wu & Palutikof, 2008) but this decrease did not affect rainy season length (De Rouw, 2004) . Total rainfalls collapse and early and late rainy season variability (Table 1) confirm findings these authors works (Courel, 1984; S. Salack, B. Muller & Gaye, 2011; Traoré , Kouressy, Vaksmann, Tabo, Maikano et al., 2007; Traoré S. B. et al., 2000) Regarding average temperature evolutions, there is a significant increase in maximum temperatures between the two normal periods and specially a strong increase in minimum temperatures. This trend is consistent with the climate results obtained in Senegal (Maurizio, D. & Massimiliano, 2013) . These results support popular beliefs in Mali that differences in temperatures between seasons are less marked now and say they are currently in a continuous heat throughout the year contrary to the past where temperature changes in the Sahel were well marked between cold and warm seasons. Current analyses are consistent with scientific information on warming in the Sahel (Arona, Adeline, Richard, SoniaI, David et al., 2018; Wallace, 1975) and in some areas of Mali (Traoré , Marc, Mark, Mariana & Ken, 2013) . It is noted that the temperature curve is bimodal opposed to the uni-modal rainfall curve, in Mali. This can be easily explained by the rainfall effect, which decreases temperature during the cropping season (Gigou, Giraudy, Doucouré , Healy, Traoré et al., 2004) .
Our agronomic results (Fig. 8 ) invalidate production predictions decrease in the Sahel due to decreased rainfall (Bates et al., 2008) .
Agronomic data ( Cereal production growth has therefore not been affected either by rising temperatures or decreasing rainfall. Several explanations for cereal production increase can be put forward:
-For Sahelian farmers, the variability of the beginning and end of the rainy season is greater than the actual amount of rainfall (Klaus & S., 1992) . Sahelian farmers have developed for adapting techniques to mitigate rainfall variability and drought effects (early planting date, diversity of cropping and cropping systems) to survive more than 200,000 years ago (Klaus & S., 1992; Sissoko, Doumbia, Vaksmann, Hocdé , Bazile et al., 2008 ).
-The second aspect is species genetic diversity exploitation millet (Pennisetum glaucum (L.) R. Br.), sorghum (Sorghum bicolor L. Moench), rice (Oriza sativa) and maize (Zea mays L.) in small farm holders which seems to adapt to agro ecological conditions of the environment. Diversity of varieties species cropping in the same farming systems specific to each ecology, come from a "creative vision" of farmers responding to their socio-economic needs whatever the diversity of ecological production areas. Within each species, to improve production and minimize seasonal environmental variability effects. Sahelian farmers play on the morpho-botanical and physiological species diversities such as earliness and photoperiodism (Sultan, Guan, Kouressy, Biasutti, Piani et al., 2014; Sultan, Roudier, Quirion, Alhassane, Muller et al., 2013) . In the Sahel, a farmers' experience is a case study for research to improve it and exploit in favor of smart and sustainable agriculture. These crops different agronomic traits, such as photoperiodism, enable crops to regulate their growth phase and synchronize their flowering at the end of the growing season to avoid biotic and abiotic pressures (mold, downpour pollen washing, bird damages) and promotes their maturity before end of season soil water depletion (Kouressy, 2002; Kouressy, Bazile, Vaksmann, Soumaré , Doucouré et al., 2003; Kouressy et al., 2008; Kouressy, Vaksmann, Niangado & Sanogo, 2004; Kouressy, Vaksmann & Sidibé , 2006; Vaksmann, Chantereau, Bahmani, Ag Hamada, Chartier et al., 1998; Vaksmann, Traoré & Niangado, 1996) . Other crops such as maize and rice are free from these biotic problems because of their floral biology (grains under husks and hull) so that their earliness is not an obstacle to their production, hence their acceptance by the Sahelian farmers. Specifically rice production has increased rapidly after 
Conclusion
Rainfall results analyses and temperature surveys indicate between the two periods (1951-1980 and 1981-2010 There is a general trend towards drying out and increasing temperature in Mali. However, despite this situation, the agronomic results of cereal production are satisfactory. This leads us to hypothesize that our knowledge of understanding climate consequences are insufficient.
There is a positive saw tooth trend in production from 1984 to 2013 in Mali. This positive development is the result of a combination of the application of agricultural extension and agronomic research works and management at small farm holders in the Sahel. The average growth is 22%. This evolution deserves better study for a better agricultural policy planning in Mali.
National production safety is essentially ensured by crop species choices according to their adaptation to the agro-climatic potentialities of the regions. This explains why in each production region, one species is dominant over the others that become complementary ( Figure 3 ) and the sum of the production (Figure 8 ) of the whole constitutes a counter-random strategy of the climatic risk in Sahel guaranteeing food security. 1951-1980) and (1981-2010) S= significance; NS= not significance. 
